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With respect to the WHO guidelines, two primary considerations need to be taken into
account. Together, they justify the necessity of establishing reasonably conservative noise
exposure guidelines with respect to wind turbine noise. First, the WHO bases its recommended
noise limits largely on transportation noises, which contain low-frequency energy, but
substantially less infrasonic energy than wind turbine noise. Secondly, the WHO assumes that
the outside-to-inside attenuation for transportation noises is about 15 dB. Neither of these
assumptions can be applied to the infrasonic energy in wind turbine noise, which travels long
distances and is not easily attenuated by traditional physical barriers. It is also true that people
have a right to sleep with their bedroom windows open, and that should be especially true for
those individuals who have chosen to live in an area where they can enjoy the peace and quiet
of a rural community.

A case in Vermont® supports the contention that the outside-to inside attenuation of wind
turbine noise is much less than 15 dB, and that it is almost negligible, when windows are open.
Paul Brouha of Sutton, Vermont, lives 6,385 feet from the nearest turbine in the area of the
Sheffield Wind project. Brouha filed his first noise complaint on Dec. 24, 2011, after the wind
turbines began operating in October. The Vermont Public Service Board (PSB) dismissed his
complaint. An earlier report by the wind project operator showed virtually no reduction (1 dBA)
in the broadband sound of the loudspeaker between outdoors and indoors, a value much lower
than normally expected, even for large open windows. Brouha hired a noise expert, Acentech,
which found that instead of the 15 dB noise attenuation between outside and inside projected by
wind project’s experts, the home attenuated the noise by 25 dBA when Brouha’s bedroom
windows were closed, by 9 dBA when the windows were partially open and by only 3 dB when
the windows were fully open. The indoor measurements in the Brouha bedroom (averaged across
locations within the room) did not exceed the project criterion level of 30 dBALeq(1hr) with the
windows fully closed, but did exceed 30 dBA with the windows partially or fully open.

In the Brouha case, Acentech’s measurements showed “multiple and frequent violations
of the CPG noise criteria” adopted by the PSB, and the PSB ordered the Vermont Department of
Public Service (DPS) to investigate the complaint early in 2014. DPS hired a consultant who
conducted the same test on July 1, 2014. In January 2015, Brouha filed a nuisance lawsuit in
superior court in Vermont. In September 2015, DPS reported to the PSB that Sheffield Wind
exceeded interior noise standards 10 to 14 percent of the time. Because of PSB’s laborious
investigation and enforcement process, and the parties’ noise experts’ failure to agree on a new
monitoring plan, his noise complaint had not been resolved as of February 2017, the time of the
most recent report.

Justification for concern that LAmax be considered as an option (in addition to offering L.10
as an option), stems from the following quotes from the 1999 WHO document, as well as the
final quote, which is from the 2009 WHO Night Noise Guidelines:

® Smith A, “The Kafkaesque world of windmill neighbors” (VTDigger [The Vermont Journalism Trust] Feb. 3, 2017),
available at <https://vtdigger.org/2017/02/03/annette-smith-kafkaesque-world-windmillneighbors/>.
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“When the noise consists of a small number of discrete events, the A-weighted
maximum level (LAmax) is a better indicator of the disturbance to sleep and other
activities.... Where there are no clear reasons for using other measures, it is
recommended that LAeq, T be used to evaluate more-or-less continuous
environmental noises. Where the noise is principally composed of a small number
of discrete events, the additional use of LAmax or SEL (sound exposure level) is
recommended” (p. viii). (I contend that whether the number of discrete events is
small or large, the occurrence of discrete events that have their peak amplitudes
during any nighttime period can be highly disturbing to sleep.)

“If negative effects on sleep are to be avoided the equivalent sound pressure level
should not exceed 30 dBA indoors for continuous noise. If the noise is not
continuous, sleep disturbance correlates best with LAmax and effects have been
observed at 45 dB or less. This is particularly true if the background level is low.”

(p. 46)

“When the background noise is low, noise exceeding 45 dB LAmax should be
limited, if possible, and for sensitive persons an even lower limit is preferred. Noise
mitigation targeted to the first part of the night is believed to be an effective means
for helping people fall asleep. It should be noted that the adverse effect of noise
partly depends on the nature of the source. A special situation is for newborns in
incubators, for which the noise can cause sleep disturbance and other health effects
(p. xii).... The LAmax of sound events during the night should not exceed 40
dB(A) indoors. For ward rooms in hospitals, the guideline values indoors are 30dB
LAeq, together with 40 dB LAmax during night.” (p. xiii)

“L10 values have been widely used to measure road-traffic noise, but they are
usually found to be highly correlated measures of the individual events, as are
LAmax and SEL.” (p. 23)

“Where the noise consists of a small number of discrete events, the A-weighted
maximum level (LAmax) will be a better indicator of the disturbance to sleep and
other activities.” (p. 29)

“A large number of events lead to high levels of awakening once the threshold of
LAmax,inside is exceeded.” (p. 105)

Richard James: As I explained in my response to question 2-3) picking a regulatory limit should
focus on the characteristic of the noise emitter that is most problematic. As Dr. Punch explains
above the differences between our recommendations are mainly a result of which metric we are
considering for limiting the intrusion. There are many different ways that limits can be set with
the 35 dBA Leq or 45 dBA Ly being two examples. Any differences between Dr. Punch's
suggestions and mine are likely resolved when considering these various options for metrics.

I support Dr. Punch's response.
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2-9)  Refer to the direct testimony of Mr. Jerry Punch, Page 11, lines 303 — 314. Have
any U.S. counties or states adopted the Intervenors’ recommended maximum nighttime
noise level regulation for wind energy facilities of 40 dB LA max? Please provide
documentation to support the response.

RESPONSE:

Jerry Punch:  In answer to the staff’s Question 2-9, it is understandable that few if any U.S. counties or
states have adopted 40 LAmax, or the LAmax metric in general, as a means of quantifying maximum
nighttime noise. LAmax has been discussed, however, as a recommended metric at some wind projects,
but there is scant evidence that 40 dB LLAmax has been adopted at any specific facility. I can point,
though, to several communities where the concept of LAmax (sometimes referred to as Lmax) has been
recommended as a legitimate metric for measuring the level of wind turbine noise, or where the refusal of
a wind company to adopt Lmax was a partial basis for disapproval of a wind project.

According to Robert Chanaud,’” who recently developed a document that serves as an
update of the EPA’s Model Community Noise Control Ordinance, the Leq metric is part of the
noise ordinances in Seattle, Washington, and Portland, Oregon. The Seattle ordinance stipulates
that “...the Lmax must not be more than 15 dB over the Leq” (p. A-17). The same document
states: “Set the maximum levels sufficiently high that it is unlikely for the ambient to exceed it.
This approach requires either an arbitrary assumption or extensive measurements. It also does
not satisfy the health and welfare goals of the community so no communities have taken it” (p. 6-
3).

In Almer Township, Michigan, the local ordinance specified a noise limit of 45 dBA.
The presiding judge interpreted the ordinance to mean that no sound should be allowed to exceed
45 dBA, and ruled that Tuscola Wind’s refusal to adopt Lmax as a means to comply with the
ordinance was tantamount to its refusal to protect citizens from fluctuating wind turbine noise. In
his final ruling, the judge stated: “...it is ORDERED that Defendant Almer Township Board’s
denial of Plaintiff Tuscola Wind III, LLC’s, SLUP application is AFFIRMED” (p. 46). In
footnote 12 of that document (p. 45), it is stated: “Tuscola has not demonstrated that it is entitled
to deferential or economically favorable conditions. Perhaps application of an Lmax standard
creates such an economic hardship that it constitutes de facto exclusionary zoning. But Tuscola’s
conclusory briefing on this point falls far short of showing that to be true.”

Despite the low prevalence of the adoption of LAmax as a preferred metric in local
zoning ordinances, the use of LAmax deserves to be explored by wind developers, as it offers an
increased probability that the numerous complaints of annoyance and adverse effects related to
wind turbine noise exposure can be substantially reduced.

In my direct testimony, I provided several alternative metrics as recommendations for
determining the maximum allowable limits for wind turbine noise emissions. I have offered the
above detailed explanation of my justification for including both an Leq level and LAmax level

7 Chanaud, R. C. {July 2014). Noise ordinances: Tools for enactment, modification and enforcement of a community
noise ordinance.
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because of a specific question raised regarding inconsistency between my recommendation and
that of Mr. James.

Having given my rationale for recommending 40 dB LAmax as one such metric, it is the
case that the use of LAmax could entail some rather complex measurement issues. It would be a
relatively simple matter to determine whether a specific LAmax level has been exceeded in a
given nighttime period of time, such as an 8-9 hour night, or nights over a one-week period.
However, a decision would have to be made regarding how many discrete occurrences of that
maximum level are allowable before the noise is ruled in noncompliance. While the WHO (2009,
p. XV) states that a large number of events lead to high levels of awakening once the LAmax
threshold is exceeded, it also indicates that there is no generally accepted way to count the
number of relevant noise events, and that the options include the number of measured LAmax
levels and the number exceeding a specific LAmax level (p. 8). For this reason, it is
understandable that most wind projects have adopted the use of dBA Leq, which—despite its
extreme limitations when applied to wind turbine noise—is a traditional metric around which
there is a considerable body of data for comparison. Although resolution of these issues could be
achieved with careful thought, it would require an effort the wind industry thus far has not been
willing to expend.
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CERTIFICATE OF SERVICE

The undersigned, one of the attorneys for Intervenors Gregg C. Hubner, Marsha Hubner,
Paul M. Schoenfelder, and Lisa A. Schoenfelder, certifies that a true and correct copy of the
Intervenors’ Responses to Staff’s Second Set of Data Requests to Intervenors was served on

October = , 2018, via email, upon the following:

Kristen Edwards Mollie M. Smith
kristen.edwards(@state.sd.us msmith@fredlaw.com
Amanda Reiss Lisa M. Agrimonti
Amanda.Reiss@state.sd.us lagrimonti@fredlaw.com
Staff Attorneys Fredrikson & Byron, P.A.
South Dakota Public Utilities Commission 200 South Sixth St., Ste. 4000
500 E. Capitol Ave. Minneapolis, MN 55402
Pierre, SD 57501 Attorneys for Applicant
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